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IL ObferVations upon the Spots that haye been upon, 
the Sun, from the Year 1703 to 1-71-1. With a 
Letter of Mr. Crabcric, in the Year 1640. upon 
thejame Subjeft. By the B^eVerend Mr William 
Derham, F. % S 

WHEN Spots on the Sun were more rare, that? 
for thefe three or four Yea n laft'paft they have 
been, this mod Illuftrious Society was pleafed to accept 
of my Account of fome of the firft that lor diveis Years 
had been fcen : Which for thefrv Novelty were publifh- 
ed, with feme others, in the Phil. Tranfa3. No* 288. 
But foras much as thofe Ghfervations of mine were ira- 
perfe& 5 as' I there c^nfefsM r therefore to make fome a- 
raends, I will gi>e a betler Account of the Spiffs and Fa- 
cute that have been feen on the Sun fince^ there having r 
I fivppofe, fe*v of thofe Appearances efcap'd my Sight,, 
fince their firft being feen in 17035 and becaufe I am 
now bette ^ provided) with competently good Inftru- 
ments to take their Places on the Sun, viz. a Microme- 
ter (after Mr. Gafcoign*% manner) to take their diftance 
from the Suns Northern or Southern Limb, which i> 
parallel with the Pole of the Earth 3 and an Ualf-Saond$i 
Movement, to meafute their; diftance from the Suns Ea^ 
Hern or Weftern Limb. 

Va this following Table, maybe fcen atone viewv 
what Spots or F4cul<e fell Tinder my cognizance* 
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J Table of all the Spots and Facute on the Sua, vi/Us 
ni Upminfter, fmce Jtrfy 170J. • 
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In this Table the FacnU are noted with an Afteriskj 
2nd die duration of every Appearance of the fame 
Spots or FdcnU) or the time they difappeared, with a 
Line : And where any thing remarkable occur'd, that 
could be briefly noted, I have taken notice of it in the 
Table* 

There are many othef things that I took noHee of m 
viewing the Spots and FacuU, which would be trou- 
blefome to the Society, and indeed needlefs to particu- 
larly ftiention, fince fo many Accounts have been al- 
ready given of them. But feme things I (hall feleet, as 
may be of ufe to, and gratify fuch as are curious in 
thefe Matters* 

And firft, as to the Figure of the Spots, They are 
welt known .to change frequently ^ and therefore I think 
it of little ufe to give their Figures every time lobferv'd 
them. But it is fomewhat remarkable, that the Spots 
generally appear longifh near the extreme Parts of the 
Disk. If they are never fo round near the middle of 
the Disk, they become longer and longer towards the 
Extremes, till fat going off) they feem to be nearly a 
ftrait Line, nearly parallel to the Suns Limb. Which is 
a manifeft Argument, that the Sun is a Globe, and that 
thefe Spots are on, or very near its Surface. 

Another thing remarkable is, The Mutability of the 
Shape of the Spots* I have more than once manifcftly 
perceived them to change in the very time I have been 
looking upon them. Thus Nov. 19, 1705, I faw three 
or more Spots not far off the middle of the Disk j. and 
whilft I was looking upon them, they feemed to vary, 
both as to their Shape and Strength 5 fbmetimes feem- 
ing longer, fbmetimes flhortcr 3 fometimes fpifs, feme- 
times languid. And this they teemed to do, not only 
through my 18 Feet Tube, ("which I thought at firft 
was from the different Difpofkion of my Eye) but alfo 
when I received the Suns Im&gs through a Six Feet Te- 

kfcope. 
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lefcope, on a white Paper, in a darkened Room, Thefe 
mutable Spots the Weather hindred me from feeing 
again till November the 22d. following 5 and then they 
were become only like a thin Smoak, or Nebula. 

So again April n. 1704. there were divers Spots with 
Umbra about them. Thefe Umbra, or Nebula, I could 
plainly perceive, whilft I was looking on them, to he 
fometimes very faint and thin, and fometimes much 
darker and thicker. Thefe Macula and Umbra I ob- 
served fuddenly brake out in the Sun : For, on April 9. 
the Disk was free. But this April n, laft mentioned* 
I perceived them advanced near a quarter pavt on the 
Disk : And confequently they brake out in the Sun 
within 48 hours before. On April i%; the Spots were 
become Umbra, in the Morning $ and at Four of Clock in 
the Af ternoon, there were no Remains of either MmchU 
or Umbra* 

From this (hort continuance of thefe Spots on the 
Sun, it is more than probable, they were in a perpetual 
Flux and Change ; and that thofe Mutations which I 
perceived in them, whilft I was looking on them, were 
real, not imaginary. 

Alfo it may be farther remarked, ( which I have fre- 
quently obferved, and which as I remember Schemer 
obferv'd long ago) That thofe Spots and Umbra which 
fuddenly arife, do as fuddenly decay, and are foon ex- 
tind. And fuch Spots, I have farther obferved, do 
feldom turn to FaeuUj as they commonly do when lon- 
ger on the Sun, as I (hall obferve by and by. 

Again, May 5. 1705. I could perceive two Spurs or 
Branches (running from a Spot) to change, and be 
fometimes darker, fometimes thinner. 

So March 30, 1706. I obfervM fuch another Varia- 
tion. This Day, or but little before, Spots with Funis 
arofe in the Sun, which remained not above three Days 
on him. One of thefe Spots I could aianifeftly •per- 
ceive 
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eeive to be fometimes quite extinft, and then again in> 
mediately to appear: And rhe FacuU alio, in half an 
hours time, had plainly alter'd their Shapes, 

O&ober 29. the fame Year, I could plainly perceive the 
MacnU and FacuU both to change : And whilit I was 
carefully viewing them, I fa'tv a Spot arife in one of 
the brighteft FacuU, and again nearly difappear ; and 
then again appear ftrong and fpifs. I jfhould have been 
glad to have feen how they appeared next Day 5 but 
the Weather was Stormy, Cloudy, and Wet for feveral 
Days after. 

Another thing t have obferved (snd not having the 
Book by me, I forget whether Scheiner obferved die 
fame or not J is, That the MacuU do generally, if not 
always, become NebuU or Umbrs before they quite 
vanifh; and after that, very frequently turn to FacuU, 
or bright golden Spots, more illuftrious and fulgid than 
the other Parts of that glorious Globe. If the Spots 
are of (hort duration, FacuU feldom enfue : Or if they 
d6j they are commonly the Remains of (ome Spots that 
had before been on the Sun, and vanifh a perhaps on 
the fide oppofite to us. ^ But Spots that long continue, 
if -they vanifh before that parr of the Sun re'volveth out: 
of our fight, do very often become FacuU. Of which 
ihe Table affordeth feveral Inftances, particularly July 3. 
1705. 

From thefe preceding Particulars, and their congrui- 
ty to Vvhat we perceive in our own Globe, I cannot for- 
bear to gather, That tfa Spots on the Sun are canfed by 
the Eruption of fame new Vulcano therein 5 which at firft, 
pouring out a prodigious quantity of Smoak, and other 
opacous Matter, caufeth the Spots : And as that fuligi- 
nous Matter decayeth and fpendeth itfelf, and tliQ Vul- 
cano at.laft becomes more torrid arid flaming, fo the 
Spots decay and grow to Umbra, and at laft to FacuU 5 
which FacuU I take to be, no other than more iiaiiung 

brishrer 
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brighter Parts than any other Parts of the Sun. Thefe 
FochU I have obferv'd never continue long on the Sun : 
And the reafon I conceive is, becaufe the Vnlcano, after 
its Smoak is over, doth not long emit its Flames 5 by 
reafon the fiery Pabulum is then near fpent, when once 
it begins to flame : After which the torrid Vnlcana fooei 
returneth to the Natural Temperature of the Sin, fo 
nearly at leaft as to efcape our fight, at fo vale a di~ 
ftance as the Sua is from us. 

Another thing that may be accounted for, and in- 
deed doth in fome rneafure confirm alfo what I have 
laid, is the Nuclei, or darker part of the Spots 5 gene- 
rally "in moft Spots, and towards the middle of them. 
Now it is very ufual in Culinary Fires in this our Globe, 
when they emit Smoak, that the middle is the darkeft 
part. If, for Inftance, we were from aloft in* the Air, 
to fee a thick Smoak come tumbling out of a Chimney, at 
the Mouth of a Futeano pft kindled, we fhould find the 
middle part, Juft over the Mouth of the Chimney, or 
Vulcanv, to be the rnoft fpifs and dark, and towards the 
extremes clearer and thinner. And fo I take it to be 
in the Eruptions of the Sun 5 that the Nucleus is jaft 
over the Mouth of the ignivomous Cavern, and that 
tihe mifty Parts of the Spot are the thinner Parts of the 
Smoak, Trimming about in that Fluid, or Atmoffhre\ 
which I fuppofe doth furround the Sun, as well as ou? 
Globe, and the Moon manifeftlf; yea, and in all pro- 
bability, every Planet of this our Solar Syftem. 

From what* hath been faid, we may give a reaiorx 
why there are fomerimes Spots frequently on the Sun r 
and fometimes none in many Years. One thing I be* 
lieve there is in this, That there may be Spots, but not 
always feen. But there are doubtlefs great Intervals 
fometimes when the Sun is free ; as between the Years 
1660 and 167I5 1676 and 1684. In which time Spots 
could hardly efcape the fight of lb- many curious Ob- 
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fervers of the Sun, as were theft perpetually peeping 
upon him with tbeir Telefcopes in England, France, 
Germany, Italy, and all the World over 5 whatever might 
be before, from Scheimrs time. The reafon, I fay, of 
this long difappearance of the Spots, I take to be from 
the want of extraordinary Eruptions in that fiery Globe. 
The Sulphureous, or orher Matter, or Pabulum of thofe 
Eruptions, is fpent or diffipated, and that Globe conti- 
nues in its natural ordinary burning State, till there 
happens to be a freih Colle£Hon ot Sraoaking, Difplo- 
five, and extraordinary Matter, that caufeth a new E- 
ruption. Which Eruptions generally happen between 
what we may call the Suns Tropicks, or in his Torrid 
Zone: Fori never obferv'd any Spots to be near the 
Suns Poles. And if I mifrerneriibeY not, the Spots in 
Scheimrh Cuts are all about the middle Zone of the 
Disk. The greateft Evagttion I ever obferved of them 
was March 8. 170I. On which Day, befides the dark 
Spots in the ufual Zone, I perceived forne faint Spots, 
fcarce vifible, much nearer the Southern Pole than I e- 
ver had feen them. But this was, no doubt, in fome 
meafurre owing to the Pofition of the Earth in refpeft 
of the Sun, as well as to the Southerly Place of the 
Spots on him: For, about the Equinoxes, the Spots 
feem to march pretty far towards the Poles of the Sun, 
as may be feen by the annexed Schemes. (Tak II.) 

Having thus obferv'd what part of the San the Spots 
commonly peffefs, I fhall next rake notice of their Stages 
and Path over the Sun. That the Sun # rnqveth round 
his own AxiSj is tnanifeft, beyond doubt, from the Mo- 
tion of the Spots. And that the Spots feem to t rarer fe 
the Sun, fometimes in Strait Lines, fometimes in Curve 
Lines, curved this way, and that way, is as manifeft 
alfo, and well known to the Curious, and is fet forth 
in the annexed two Figures ; Which Figures fhew the 
Stages of the Spots every Day that I obierv'd them, 

and 
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and the* Lines they describe in feveral Months of the 
Yean The daily Stages in both Figures are exafr$ or 
if they Teem otherwife, it is*by reafon the Obfervations 
were made at different times of the Day ; as one in the 
Morning, the other fooie following Day in the Evening, 
or Afternoon. Bat the Declinations of the Spots, or 
their diftances from the Sans Northern or Southern 
Limb, are lefs exadt in the fecond Figure than the firft $ 
in which latter they are very near the truth. 

And £he Caufes of the Defe£b in the 2d Scheme I 
(hall mention, to prevent the fame Errors in others I 
my felf ran into. 

i> The Diminution of the Suns vertical Diameter 
by the Refraftions was. the principal caufe of my Errors* 
This, altha' I was fufficiently aware of, yet I did not 
think tiad been fo confiderable, for want of experiment- 
ing, or well confidering the Matter : For I have fome- 
times found the perpendicular, or vertical Diameter of 
the Sun diminilhed, from $V 2t" on the Meridian, to 
26' 3" at the Horizon, in one and the (ame Day. 

2. For the fame reafon I was not aware of the time 
being fo long before the Sun goes round, as I found 

r. 

3. Another Error' waS measuring the Suns Ima^e on 

the Scene of white Paper, with the Shade of the Micro- 
meter 3 and not by looking .through the Tube, and fo 
clafping the Limb of the Disk wrh the parallel edges of 
the Micrometer. The former, altho T pra&ifed by feme 
eminent Aftronorttefs, is a ftr more eafy and indulgent, 
than accurate way* 
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A further Account of the Svlar Spots to the 
"Xear 171 !. 

SINCE my foregoing Account was drawn up, I have 
feen other Spots on the Suo, whofe times are ek- 
preljed in this following Table. 
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Prom the Spots in this Table I had frequent occafion$- 
$0 be aflured of my Opinion, in the 'foregoing Paper. 
Particularly in viewing theSpots of Angufi i. i7o8.(repre- 
fented iftfir** II- Fig. 3.) where fome were large and dark, 
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others left and thinner, and all encompafsM with Ne« 
hnls: In viewing thefe, I fay, I obferv'd great alterati- 
ons at the very time I was looking on them. Some- 
times the Nuclei were very dark and black, fometimes left 
foj and the fame • thing I obferved alio in the NefaU 
eqpbrapaffing them: 1 Om ot the lefler Spots k in Fi%* 3. 
which the llay before was fufficiently vifible and ftrong, 
was this Day, now thick and ftrong, and anon languid 
and lefs vifible. And from the two Spots a. and d. I could 
plainly fee a Smoak ifluing out to c. and / fometimes 
vifible fpr 5 or 6 Minutes, and then difappearing for a 
quarter of an Hour, ot more 5 and then again fmoaking 
out, and again difappearing, as before. All which Par- 
ticulars, I faw over and over again repeated, for a good 
while together, till I was weary of the Obfervarion. 

Thefe Spots I was hindered from viewing until Ang, 
5. following: And then I found the Spot b. quite extin^ 
(as I expe£ted,) as alfo fome of the other Spots 5 toge- 
ther with the NebuU grown lefs. But the' great Spot 
4. continued dark and ftrong, only fometimes fainter, 
and then again ftronger 5 and foreetimes like a half, or 
horned Moon s fometimes roundifh, or rather of an O 
vai Figure ; of which latter Figure they commonly are, 
when they are near the Suns Limb, which this Spot was 
not far off at this time. 

Thefe particulars are Confirmations of what I faid, 
That the Solar-Spats are no other than a Smoah^ rifing out 
of the hod) of the Sun, Of which Opinion I have been 
altnoft ever fince I firft. obferv'd them, and find that I 
am not lingular in this Opinion, as I faall fhew from a 
Letter ( wheh with fome others is lately fallen into 
my Hands) from the admirable Mr. Crabtrie to the no 
lefs admirable Mr. Gafcoigm^ the Invfntorof the Micro- 
meter 5 which I prefume will hardly be ungrately to this 
moft illnftrlous Society. 

Tt 2 Ths 
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The begioping of the Letter hath been torn off 5 bat 
I find by that part of it that is leh\ ic was Mr.Crabirie's 
firft Letter to Mr. Gafcolgne^ and that the torn part was 
only Compliments for his Writing to him, being a Scran- 
ger, &c After which it follows in ihele Words. 

" I writ alio to Mr. Tdwnley at that .time my Opinion 
u in brief of the Suns Spots, ( 'which you conceive to be 
""Stars,) and it feems he, or Mr. Kay, writ to the fame 
a purpofe to you, defiring, your Opinion: Which ycu 
" freely deliver ; for which t cannot but commend you ? 
iC and efpecially for prefering Reafon before any Mans 
cc Authority. Yet give me leave (pace tua Amice dejide- 
ic ratijjime) to fpeak my mind likewife freely concerning 
^ theic Appearances. I do not value the Authority 
** of GaliUus (though reputed the greateft Speculative 
a Mathematician in ULurope) nor yet Kepler ^though 
u J(ironomorum facile princepsy further than eieher De~ 
<c monftrative, or .the nioft probable Reafons confirm 
" their Opinions. Nor will I flick to fubferibe to ;he 
"Man whofoever (hall bring better Rejfons for his O* 
** pinion. .. I muft acknowledge you fay more for the 
*V ftellifying of thefe Solar Obfcuricies, than I have heard 
ic before $ yet I conceive not fufficient, either demon- 
u ftratively or probably to countermand thofe which 
u GallUns, Kepler, and others have produced to the 
a con rary ; nor yet fuch as can be cleared from fuch 
u Obje&ions, as Reafon, Demonftration, and Obferva- 
" tion may hy againft them* My Occafions will not 
** admit a full Difquifition hereof at this time 5 yet 
" fomething I would fay for the -prefenr, the better to 
** £urni(h you where to obpdc when I fee you y that 
^ fa by diligent Inquifition, the defired truth may 
u frmy; we have that happinejs) be better found cur 
*• by as*. 
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" I have often obferved tbefe Spots § fe$ From all 
<* my Obfarvatioris cafanot find o&e Argument to prove 
u them other than fading" Bodies. But that they are 
« no Stars, but unconftant (in regard of Their Genera* 
ir den J and irregular Exerefcences arifing out of, or 
u procwedin^ from the SurB Body, many^yag^feeoi to 
" rae to make it more than probable. 

<c Fdrfirft, for their Form ; they are fetdam round, 
u but of irregular Shapes, and, as 1 have often feen, one 
a fi Je, or end of the Spot more thin than the re fly- like 
-'* to a certain mlftf darknefs, and by degrees thicken, 
**■ groffer, and darker, nearer to t<he main btfdp of the 
" Spot 5 )uft as the Smoak of forne pitchy -Fire; which 
<c is in one p.m very grofs, and in another more rare 
"and thin, turning, at laft into meer Air 2 Or like a: 
*' Cloud, Fog, or M*ft, mire thick, dark, and groS in 
^ the raidft ; and more min* fluid, penetrable*, and tran- 
^fpafent towards the fides ^ which I fuppofe is not 
u compatible with any of the Stars. 

" Secondly, for their Colour; The lighnefs thereof 
c - differencetri them from Stars, or Planets 5-. they being 
"never of fuch absolute darknefs as I "obtervt-d \V : tw& 
u the 24th of Nevemkr laft : Tho 7 I have fecn fpots 
"Sometimes little lefs than. (be, yet always of a far 
" paler and whiter Colour, looking (at leaft in fome 
** Parts)* like fome thin diflipated fubftance. 
< ^ Thirdly, for the manner of their appearance^ I 
w have ^tn many Spots, which in the rniddle of the 
u Sun appear of a round body, but coming towards the 
*•• fide of the Sun, appear long* Which (if you rightly 
^ confider it) h a demonftrative Argument thn they are 
^ not- Globes* as att tbe Pbnets and Stars are; For 
'* Globes always appear of one form (rounds in evicry 
u Pofition ; but Exhalations, or fuch like fluid Sub- 
** ftances, extended to a broad frat fctm, like our Clouds, 
^ which being ovtr our Heads* and fa in thekfafl 
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t< breadth, appear largfr md bfoad $ but driyeo with 
1 the Wind, till they tarts <m? edg^ upon us* fcera of 
*< a long ftape. So theie Solar-Clouas, being turned 
<* about the Sun, may ip the middle Slew their full 
Cf breadth X9 us^and aboat* both edges of the Sun, turn 
«< tiieir edges tQ q$: Which anfwereth to-tbc appear- 
" ance. 

" Fourthly, for their continuance. Some of thefe 
" SpoiS, aiifing at the Eaft-fide of the Sun, vaniftj be- 
".fore they come tp the qiidft of the Sun. Others ap- 
u pear -firft in the middle of the Sun, and vaailh before 
C6 they come to the We-fterVLimb y and for the moft 
^ part they vani(h before they have made a full.revo- 
iC lution about the Sun. Which argues them to be but 
a thin, van ifhing, fading Subftances, not like the perma- 
u nent bodies at the Stars. 

" But to take off thefe Reafons, you anfwer, That 
u you conceive thefe Spots to be stars moving regularly 
" in their ownGrbes, which are many, though none of 
" greater extent than about 4 of the .0 Semidiameter 
" from its Circumference^ and that the fwifter Movers 
" in the lower Orbes, overtaking the flower in the 
" higher Orbes, canfe an appearance. You feem there- 
" fore to think, that they being fo thin bodies, the 
< c Suns Rayes pafs through them, and fo one cannot 
•" be feen alone, till more being' together, one heaped 
" behind another, they ftop the light of the Suns Rayes, 
** and fo caufe an appearance. This I conceive is you 
u meaning: Or elfe (as you feetn to infinuate afterwards) 
c; that the Higher rcfle&s the Suns Rayes ftrongly e- 
* fc nough upon the Lower (when they come within the 
" Angle of Refleftion^ to make the interjacent Planet 
M indifcermble. 

" But to thefe I anfwer, 

1. <c If k he by their coming within the Angle of 
44 ZVefleftion, that the light of the Sun refle&ed from 

"the 
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« the cuter Planet upon the inner, doth make it fas you 
« fpeak) indiilernable, then that Light fo reflected is re- 
" fle&ed eiiher upon ail places, as the Moons and Pla~ 
" nets Light ^ or but upon one, as is the P^efleftion 
« of a plain Looking-Glafs. If the fir ft, there would 
" never be many feen (feldorn above one or two) be- 
•* caufe the outcrmoft would continually make the in- 
" ner undifcernable* But Gafendus affirms, there are 
u feen fometimes 40 at once in the Suns body. It the 
a ad, there would always be many feen, becaufe the 
u rcflefted Light would bue occupy a litcle room, and 
a that but for a fmall time, fill the fwitter were pa ft 
<r the place of Refle&ion : Whereas many Days there 
'* are. none at all (ten in the Suns Hemifphere : And in 
** both thefe cafes, the outcrmoft Planet of all wculd 
c * always in the fpacc of 27 Days, be feen in the fame 
a place, being never obfaired, none of the inferior he- 
*' ing able to reflect Light upon if„ Add hereunto, if 
^ any kind of Reflexion fhould make them to appear 
u bright like the Sun, and fo not diftinguiflaable from 
".the Light of the Son, what fhould (a) hinder, but 
u we fhould fee thena.alfb bright Bodies by the fide of 
a the Sun> when they are paffing either by the Weft, 
" or Eaft-fide of the Suns Body } * The Light being 
*' then reflected upon them by the inferior Planets as 
c< well as at other times, and that slfo upon much of 
" that fide of them which we ihould behold. 



(a) N. B. Mr Gafcoigne having, again ft tbefe Words, infert^ 
ed a rough-drawn Figure in the Margin of Mr QabtrieV Let- 
ter ^ I have alforeprefented.it in T^b. 2 .'Fig. 4* imagining it ?nay 
fpmewhat explain Mr Gafcoigne'i Hypotbefis, and what Mr, 
Crabtrie faith againji it, 
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u But if you wa^ this conceit, as io&ffictent, -and fly 
" to your former, That the (wifcer havers in the 
■? lower Orb;eS, pvemking the flo^r in the higher 
"Orbes, caufe an appearance. To this I anfwer. 
« i. The thing you fuppofe feems to me neither ne- 
'VcefFary nor probable, nor do I conceive wiiy they 
u ; fhould not be feen, being therpfelves alone, as well as 
« conjoined, .feeing a{l other Star? and Planets are lb. 
" 2. If it be becauTe ibey are of a thin, tranfparent 
« Subftanse, till many, being one behind another, make 
" them to feem grofler ; . Then they are not of the 
a nature of o(:her Planets, as is proved; in 5 and £, 
« c who of themfelves appear dark Bodies, when they 
« come between ps and the Sun 5 nay, they rnuft be 
■>• more thin than pur Clouds, which will eafily be feen 
"between us and the Sun, and hides it from us* 3. If 
« it be becaufe they are fo little, that the Imperfe&ion 
p of our GJafJes cannot difcover one alone, there muft 
^ be, withftut ck>ubr, many KliiUpns of them} which 
^ how they can he included within the compais of ~ 
« of the © Semidiameter, we (hall confider anon. I 
« have feen ons of an ordinary darknefs, (yea darker 
« than many greater) yet not above 5" Diameter. If 
« jthiacopfift of tw:o^ orm.any, of th^rnfeLv^^iovifible, 
'& -how ^a*ny. serein thofe which Gajjcn&us faw of i'f 
" Diameter? 4. The Figure of thefe great ones (being 
€C neceflarily compofed of Stars of fuch different Orbes 
« and Motions) would quickly vary, by reafon of the 
^ diveffity ef rfietr Motions 5 like-as -we fee in a Floek 
< c of fmall Birds. 'But 5thly ? you fay the furtheft of 
" thefe Qrhe$ is not above x i of the Suns^Sernidiameter 
u from its Circpmference. But there would not, in that 
" fmall fpace, be room enough for fo many Orbes of 
" Planets, as have been feen at once,- Which I prove 
" thus. 1. Gaffendus affirms there are fbmetimes fome 
* of about the £> part of tlie © Semidiameter; which 
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it the wfiole fpaee allowed by you For them all. And. 
c< I my felf havefeen of £ of the © Semidiameter : And 
<< yet you muft confefs thefe great ones could only be 
<« the Conjan&ions of fome, not all; 2; There arc 
<< many times, feen in the © Superficies, a great number 
c< of Spots, whofe Diameters added together, would 
<* do more than twice fill the f pace you fpeak o£ I my 
c< felf have feen it, and fo I believe have you, Gaf 
4S fendus affirms, there are fometimes 40 feen at once : 
•cc'If this was by Conjun&ion of Planets, in every Ap~ 
« pearance, there was at leaft 80 Bodies at once 00 this 
t< fide the ©5 it may be as many on the other fide, 
<< befides thofe unfeen fby your Refle&ion or other- 
<c wife) which doubtlefs tnuft be far more than feen. 
ii For it is a moft rare, and I think unheard of thing 
c< to fee but 3 (which is lefs than the half) of our 
<< Planets, con joinM in Vifible 6 at once : So that with- 
t« out.queftion, if they be Planets, they are many hun- 
a dreds ; which moft have fo many feveral Orbes, and 
<< which certainly cannot be done in fo narrow a com- 
c< pafs, as the ,t of; the © Semidiameter* And that 
i< they cannot have any larger (I fuppofe not fo large 
« an) extent from the © Superficies, may be proved by 
« their motion through the vifible Hemifphere of the 
** Suns Spherical Body, by comparing the fwiftnefs of 
« their motion towards the middle and fides together, 
«<t5. if one of thefe (imagined) Pianets be fwifter than 
^another, as they ttmft needs b£, then the 6 of 2 or 
« 3 fwifter ones would make a Spot of fpeedier motioa 
< c than the ^ of 2 flower ones : But the motion of all 
« about the © Center, is always equal ; yea, and the 
«.' Spots retain the fame Pofition one to another, (con- 
« fidering the Suns Sphericity, andkthe Angle of their 
-"' appearance to us/ juft like the Fixed-Stars. So affirms 
" Gaffendns, Moveri omms eodem & umformi moiUj ades 
u ut) cum plnres futrint? nulla anUvsrt&t diam, fed am- 
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^demtenorem in difco © perinde fervent inter fe> m. 
a fervant Fix£ in frmamento. 

16 As for that other annual Motion of the Spots, you 
" (peak of, from Weft to Eaft, upon their Axis inclin- 
«« ed above S Degrees to the Ecliptkkj I fuppole it is 
" not any real Motion of the Orbes of thofe Solar Fla- 
" nets or Spots, but only a vifible Motion (b. appear- 
" ing, caufed (in Kepler's Syfteme) by the Suns rolling 
u upon its own Center in the midft o£ all the Orbes 9 
" not exa&ly in the way of the Temporary .-.Ecliptick, 
cc but in the Via regia (as Kepler calls it) inclined certain 
4C Degrees to the Temporary 3 thereby turning about with 
H him, the fame way, his Adventitious, or -Excrement!-. 
*'> tious Parts, the Spots, by \m- Magnetic dovSymp at he^ 
" tied Raps. And hence may be demonftraced the 
^appearance of that Annual Motion in the Suns Spots 
" you fpeak of, S^e GaliUw 9 SyJl. Cofm. p. 3 39, ^ feq % 
u So alfoin Ptolemies mdTycho's Syfteme, the fame Ap. 
** pearance may be demonftrated, fuppofing the e fixed 
*« in the ^ middle of the Univerfe, and the © rolling 
u roi?nd upon the fame Poles of that Via regia for way 
H of the Spots) and keeping his Axis in Paralldifoi con- 
u - usually towards one and the fame Part of the Uni« 
" verfe. This may be certainly demonftrated, altho 3 
*« GaliUus th6re affirms the contrary. Other Hypothe- 
< c fes of that Motion may be feigned, as by the annual 
*' conversion of the Poles of the Via regia about the 
41 Poles of the Ecliptick in the Suns Body: But none I 
<c conceive fo compendious, as the one of the former* 
* € For my part, I incline to the firft : Yet if when we 
*' fee you, you fhew us any more likely Theory, for 
** my part I (hall be ready to confent to you in any 
" thing with reafon. 

ci Thus you have, what for the prefent, I conceive 
u of thefe MacuU Solares. Frotnundut mentions one 
H Jo.Tarde Gdlns^ who thinks them to be Secondary 
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u Pfanefrj who hath written a Book of that Subject, 
* c and calls tbcm Ajhra Borbonia : But I could never yet 
u fee it* What you, or be, or others may alledge for 
" that Opinion^ I know not. In the mean tims it 
ic were too much levity in me, againft my Judgment, 
H to acknowledge them Stars 5 unlefs I fee at leaft 
u fome poffibility how they may be fo, or fome pro* 
H bability why they ftiould not rather be Spots. Which 
H when you, or they do produce from better grounded 
H Reafons* Optical Experiments, or Demonftrations, I 
M (hall willingly recant my Opinion. 

" In the mean time, let me encourage you to pro- 
c< ceed in your noble Optical Speculations. I do be- 
u lie ve there are as rare. Inventions as Gdil&us Tele- 
"/cope, yet undifcover'd. My living in a place void 
44 of apt Materials for that purpofe, makes me almofc 
" Ignorant in thole Secrets 3 otily what I have from 
" Reafon, or the reading of Kepler s Aftrw* Opt. and 
i4 GtliUus. If you knpart unto us any of your Op- 
44 ticai Secrets, we (hall be thankful, and obliged to 
4C you, and ready to requite you in any thing we 
u cam 

44 It is true which you fay, That I found Venus 
44 Diameter much lefs than any Theory extant made 
4C it. Kepler came neareft, yet makes her Diameter 5 
4C times too much. Tycho, Lansberge, and the Ancients, 
44 about 10 times greater than it was. So alfo they dif- 
4C fer in the time of the <j as far from the truth* By 
« 4 Lansberg the 6 fhould have been i6 h $V before we 
« 4 obferv'd it : By Tycho and Longomontane i d 8 h 25' be- 
44 fore. By Kepler Cwho is ftill neareft the truth) 9 h 46' 
46 before. So that had not our own Obfervations, and 
44 Study, taught us a better Theory than any of thefe, 
4 ^ we had never attended at that time for that rare 
44 Spe&acle. You (hall have the Obfervation of it, 
4 * when we fee you.' The Clouds deprived me of part 
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•* of the Obfervation, but my Friend and fecond Self 
« c Mr. Jeremiah Horrox, being near Pre$on y obferved k 
<* clearly from the time of its coming into the Sun, 
** till the Suns fetting 3 and both our Obfervations a- 
a greed, both in the Time and Diameter, moft precifely. 
d if I can, I will bring him along with Mr. Towneley 
« and my felf, to fee Torkfotre^ and you. You. (bar 
« alfo then have my OMejvation of the Sun's laft E- 
it clipfe here in Broughton, Mr. Harrax's between Liver- 
« poole and Prejion, and Mr. Fojlers at. London. Langs- 
« &rg in Eclipfes, efpecially of the 3>, comes often 
« nearer the truth than Kepler, yet it is by packing 
« together Errors ; his Diameters of the © and > be- 
" ing. falfe, and his variation of the Shadow being 
«« quite repugnant to Geometrical Demonftration. His 
« circular Hypothefes Mr. Borrox (before I could per- 
" fwade him) affayed a long time with indefatigable 
^ Pains, and Study, tacorreft, and. amende changing 
*'■ and turning them every way (ftill amazed and amufed 
a with thofe lofty Titles of Perpetuity and Perfe&ion, 
" fo impudently impos'd upon them) until we found* 
" by comparing Obfervations in feveral places of the 
u Orbes, that his Hypothefes would. never agree with 
a the Heavens for all times, as he confidently boafts 5 
a no/ nor fcarce for any one whole Year together, ai- 
u ter the equal Mo: ion, Profthaphaerefes, and Excentri- 
" city howfbever you will. 

li Kepler's Elliptic^ is undoubtedly the way which 
" the Planets defcribe in their Motions: And if you 
" have read his Comment, de wotu $" ,. and his Epit. 
" J fir on, Copern* I doubt not you will fay his 
" Theory is the moft rational^ demonftrative, harmo- 
H nious, fimple, and natural that is yet thought of, 
"• (or I fuppofe can be 5.) all thofe fuperfluous Fiftions 
u being receded by him, which others are forced fo 
°* abfurdly to introduce. And although in fome refpe£ts 
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« his Tables be deficient, yet being once corre&ed by 
« due Obfervations, they hold true in the reft : Which 
« is that argument of Truth, which Lansbergfs and all 
« others want. 

" Your conceit of turning the Circle into 100,000,000 
<* Parts, were an excellent one, if it had been fet on 
« foot, when Aftronomy was firft invented. Mr. Hor- 
« rox and I have often conferred about it. But in re*- 
« fpeft that all Aftronomy is already in a quite diffe- 
« rent form, and the tedioufnefs of reducing the Ta- 
" bles of Sines, Tangents, and all other things we 
« fhould have occafion to ufe, into that form 5 as alfo 
" fome Inconveniences which we forefaw would follow 
"- in the composing the Tables of Celeftial Motions* 
" together with the greatnefs of the Innovation,, de- 
u terred us from the conceit. Only we intend to ufe 
*■ the Centefmes or Mtllefmes of Degrees, becaufe of 
« the eafe in Calculation* I have turned the RudoU 
" /^*#e*Tables into Degrees and Millefmes, and akerecb 
" them into a far more concife, ready, and eafy form r 
" than they are. done by Kepler. My Occasions force 
u me to put an abrupt End to my unpolifti'd Lines^ 
" and without more Compliments, to tell you plainly, 
" butfincerely, lam 

Tour Loving*. Friend r 
From my Hovfe in 
Broughton near (though de facie ignotus) 

Manchefter,*&V, 
7. Augujt 1640. 

William Ghabtrie. 



The Supe.rfcription of this Letter is, To hit Loving: 
Friend Mr. William Gafcoigne, at his Fathers Bonfi in 
w near Leeds in Yorkfhire. 
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This with moft of the Letters between Mr. Crabtri* 
and Mr. Gafcoigne, together with other very valuable 
Papers ol Mr. Horrox y Mr. Towneley himfelf, Mr. Co/tins, 
Mr. Shufe+ and other great Men, were imparted unto me, 
the laft Month, by the great favour of Cha*ks Tomteley 
Efq$ Son of the late moft Ingenious Rich, Tvmniey Efqj 
of Lancashire. 

And torafmuch as every thing of Mr* Crabtries is 
valuable,! have taken this occafion f rom my own Obfer- 
vations of the Solar Spots (for the moft part drawn up 
near 4 Years ago) to give Mr. Crabtrie's Letter at large, 
containing as well feme things of another Nature, as 
what relates to the Spots 3 not doubting but the one will 
be acceptable to the Curious, as well as the other. I have 
two other of bis Letters concerning the Spots (with 
Mr: Gafcoignes Anfwers.) One contains his Theory of 
their ^Motion and Appearances 5 the other his way of 
ofyferving them. Bat being long, I have not time at 
prefent to fit them up for the Societies life 5 but intend 
(God willing) to do it as foon as may be, if this Spe- 
cimen be acceptable. 

N. B. Tab, II. Fig. L Shows the Stages and Lines de- 
scribed bj the Spots upon the Sun in Sept. and Novemb. 
1706. -and in Feb. and March, 170^. and in Sept. and 
Novemb. 1707. 

.Fig. II. Shows the Stages and Lines defer ibed by the 
Spots upon the^Sun in Jan. 1704. and in May, June, and 
O&ob. 1705, 

The other Figures in this Table are explained in the 
foregoing Difcourfe* 
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